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MAGNETIC COMPRESSION LASER DRIVING 
CIRCUIT 

FIELD OF THE INVENTION 

The US. Government has rights in this invention 
pursuant to Contract No. W-7405-ENG-48 between the 
US. Department of Energy and the University of Calif. 
for the operation of the Lawrence Livermore National 
Laboratory. 

This is a continuation of application Ser. No. 915,163 
?led Sep. 25, 1986 abandoned. 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is related to the patent application 
entitled “Coupling Apparatus for a Metal Vapor Laser, 
” Ser. No. 915,163 ?led Sep. 25, 1986, 6(IL-73l7, 
FI-ITAI-I No. A-39568), now abandoned which is as 
signed to the same assignee as the present invention. 

BACKGROUND OF THE INVENTION 

The present invention relates to a magnetic compres 
sion laser driving circuit. 

Magnetic compression circuits are known in the prior 
art for compressing a ?rst series of voltage pulses, each 
having a ?rst duration to form a second series of voltage 
pulses having a shorter duration. The ?rst series of 
voltage pulses are typically generated by a thyratron 
circuit. The second series of voltage pulses can be used 
for application to lasers such as a metal vapor laser to 
effect generation of a corresponding series of laser beam 
pulses. Suce pulsed lasers are utilized in many applica 
tions, such as medical diagnostic applications, laser 
isotope separation of an atomic vapor (known as an 
AVLIS process) and many other applications. 
A magnetic compression circuit generally utilizes a 

multi-stage LC network to provide suitable compres 
sion of a ?rst series of voltage pulses to form a second 
series of voltage pulses having a shorter duration, which 
are suitable for application to a laser discharge circuit. 
Such magnetic compression circuits usually include a 
switching means at the last stage which has only one 
turn. This generally requires more core material, which 
reduces the ef?ciency of the magnetic compression 
circuit. The reduction in efficiency of the magnetic 
compression circuit can have dramatic effects with 
respect to the overall operation of the laser itself, partic 
ularly when high power laser applications are desired. 
For example, in an AVLIS process, the laser isotope 
separation process requires operation of laser power in 
the range of hundreds of watts of power or more for 
signi?cantly long periods of time e.g., more than a thou 
sand hours). Using a magnetic compression circuit hav 
ing relatively poor ef?ciency to effect generation of a 
series of laser beams necessarily can affect the overall 
operation of the AVLIS process. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
improved magnetic compression laser driving circuit. 

It is another object of the present invention to pro 
vide a magnetic compression laser driving circuit which 
is more ef?cient. 

It is a more particular object of the present invention 
to provide a magnetic compression laser driving circuit 
which includes a plurality of multi-stage magnetic 
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2 
switch compression means wherein the last stage has at 
least two turns. 

The magnetic compression laser driving circuit com 
prises means for generating a ?rst series of voltage 
pulses having a pulse duration in the range of 1.5 micro 
seconds and having a 20 Kilovolt amplitude and mag 
netic compression means for compressing the ?rst series 
of voltage pulses to generate a second series of voltage 
pulses having a second compressed duration of approxi 
mately 40 nanoseconds and having a second voltage 
amplitude, larger than the ?rst amplitude, where the 
second amplitude is approximately 60 Kilovolts. 
The magnetic compression means includes multi 

stage switch means where the last stage of the switch 
means has at least two turns. The circuit includes means 
for applying the second series of pulses to a laser to 
effect generation of a series of laser pulses which corre 
sponds to the second series of pulses in terms of repeti 
tion rate. 

By utilizing a switch means which has at least two 
turns in the last stage of the magnetic compression laser 
driving circuit, the present invention is more ef?cient 
than prior art circuits with respect to effecting genera 
tion of pulsed laser beams. This improved ef?ciency 
necessarily increases the overall ef?ciency of the laser 
system itself. 

Additional objects, advantages and novel features of 
the present invention will be set forth in part in the 
description which follows and in part become apparent 
to those skilled in the art upon examination of the fol 
lowing, or may be learned by practice of the invention. 
The objects and advantages and features of the present 
invention may be realized and attained by means of the 
instrumentalities and combinations particularly pointed 
out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo 
rated in and form a part of this speci?cation, illustrate 
an embodiment of the invention and, together with the 
following detailed description, serve to explain the prin 
ciples of the invention. 
FIG. 1 depicts a block diagram of a coupling appara 

tus for a metal vapor laser for describing the nature of 
excitation of metal vapor lasers. 
FIG. 2 depicts a schematic diagram of the coupling 

apparatus of FIG. 1. 
FIGS. 3-6 depict timing diagrams for illustrating the 

operation of the coupling circuit depicted in FIG. 2. 
FIGS. 7A and 7B depict block diagrams of magnetic 

compression circuits known in the prior art. 
FIG. 7C depicts a timing diagram for illustrating the 

operation of the magnetic compression circuit of FIG. 
7B. 
FIG. 8 depicts an electrical schematic diagram of a 

magnetic compression laser driving circuit according to 
the present invention. 
FIG. 9 depicts a cross-sectional view of a compres 

sion network according to the present invention. 
FIG. 10 depicts a perspective view of the magnetic 

switch network of FIG. 9. 
FIGS. 12-23 depict a view ofthe various components 

which form part of the output stage of the magnetic 
switch according to the present invention. 








